Activity and stability of chloroperoxidase in the presence of small quantities of polysaccharides: a catalytically favorable conformation was induced.
Chloroperoxidase (CPO) is thought to be the most versatile heme-containing enzyme with enormous applications in organic synthesis, biotransformation, pharmaceutical production, and detoxification of environmental pollutants. Any improvement in the stability of this enzyme will greatly enhance its application in the mentioned areas. In the present study, the effects of three polysaccharides (soluble starch, β-cyclodextrin, and dextrin) on the stability of CPO at elevated temperatures (20, 30, 35, 40, and 50 °C) or in aqueous-organic solvents media (methanol, dioxane, DMSO, and DMF) were investigated. An improved catalytic performance of CPO was observed in the presence of a small amount of the three polysaccharides, where dextrin provided the most effective promotion. The changes of enzyme structure and microenvironment around heme in the presence of additives were studied by fluorescence, circular dichroism, and UV-vis spectra analyses, as well as kinetic parameters measurement. A catalytically favorable structure of CPO was induced, including the strengthening of the α-helix structure and more exposure of heme for easy access of the substrate, resulting in an increase of catalytic turnover frequency (k (cat)) and the improvement of affinity and selectivity of CPO to substrate. The results revealed that the introduction of trace soluble starch, β-cyclodextrin, and dextrin (<10 μmol/L) in reaction media was an effective strategy for the enhancement of the thermodynamic and the operational stability of the enzyme, which are promising in view of the industrial applications of this versatile biological catalyst.